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BPH62 — RELATIVITY, QUANTUM 
MECHANICS AND MATHEMATICAL 
PHYSICS 


Time : Three hours Maximum : 75 marks 


SECTION A — (10 x 2 = 20 marks) 
Answer ALL questions. 


1. State the law of addition of relativistic velocities. 
ariuid Casiiscler mia Alas some. 
2. A particle of rest mass mg moves with speed 


c/V2 Calculate its mass. 


Mo Slonounmbmgi_er cl V2 Amusa sc 
Quisi gsi flonmu sardsdlQe. 


(Write the expression for the group and phase 
eer Pyclocities of a moving particle. 


= 96 pamb gsar “Sy SlosGaisth” wpmid 
“SLs SlasGash” $Hidsrar Caroneuanw yss. 


4. State Heisenberg’s uncertainty principle. 
masira UUU A ASTEN sms. 


4041 


13. 


14. 


(a) 


(b) 


(a) 


(b) 


Derive’ the time-dependent form of 


Schrodinger wave equation. $ 15, 


Gab sripbs osCymge@ssi ADV FOTUT ML 
auol. 


Or 


Explain what do you understand by the term 
potential barrier. How does a particle with 
energy lower than the barrier height tunnel 
through it? 

Aimy Air riuwe bA Hellir aa 
wing) adum AensGs. sje 2ugsoogs 
STLEMD Gnana Adnan Asn gsr 
TUUT SAT (H\ (HOLD? 


Evaluate fff? + y + 2° )dex dy dz where V 
v 


is sphere having centre at origin and radius 
equal to ‘a’. 


Sia arans fife +y 4+2")dx dy dz. V 


adug) Csr ssSas MOULE ‘a’ ZD 17. 


Qarar Garmon b. 
Or 


Obtain the expression for V? in general 
orthogonal curvilinėar coordinates. 


QemGS5H Omid aeenCan® séasafler V2 on 
Garena QuE. 
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16. 


[mn 


(a) Show that P(m,n)= where 
m+n 
m>0,n>0. 
pon ny = aa AHI, m>O0,n>0 
m+n 


JSD. 
Or 
(b) Evaluate Jy(x) and Jy (2). 
Ty (x) DOD Ty) OU SowTsSO\S. 


SECTION C — (8 x 10 = 30 marks) 
Answer any THREE questions. 


Derive the- Lorentz space-time transformation 
formulae. Discuss length contraction and time 
dilation, 


anari Ceueil-sra 2mo HAITA; ofl. 
bor amish wib sre Ana uh pire E 


(a) Give an account of Heisenberg’s uncertainty 
principle. Explain its proof for one 
dimensional wave packet. 

(b) Write the properties of wave function. 


(a) geii UUT A Ganctensenus uA 
Shu ses. ebe@p  uforar 
AMOSE MD HSTET ASİT FNNONS SHE. 


(9%) ADD Emile ieitysenor YSS. 
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